Searching PAJ 



http://wwwl9ipdlndpi.gojp/PAI/rcsuh^^^^^^ ScarchingPAJ 



http://wwl9Jpdl.ncipi,gojp/PAl/result/dciail/niainH. 



PATENT ABSTRACTS OF JAPAN 



(ll)Publication number: 
(43)Date of publication oi 



10-010917 
16.01.1998 



(SDlntCI. 



603G IS/20 
m 15/20 
G03G21/M 
G03G 21/00 
GOSF 1/4SS 
HOSe 3/00 
HOSB 3/00 



(21)Application number: 08-178754 (71)Applicant : CANON INC 

20.06.1996 (72)inventor: UCHIYAMA 
TAKAHIRO 
OKUOAKOICHl 
YAMAZAK! 
MICHIHITO 



(54) HEAT FUSING DEVICE 

(5])Abstract 

PROBLEM TO BE SOLVED: To 
prevent the generation of the flicl^er 
and the harmonic distortion by 
forming a period for a phase control ^ 
to switch the start and stop of the 
power supply at a prescribed phase 
angle, to one of heat generators of a 



heat generators, and by performing 
the power supply or the stop 
throughout the whole period of the *^ 
half period of a power supply voltage 
waveform, within the period of the 
phase control, to the other heat 





: — rJ' 



SOLUTION: A heater comprises the 
layered resistance heat generators 2a, 
2b, and the driving of the triode AC switches 8a, 8b is controlled by CPU as 
a controlling means on the basis of the resistance value of a thermistor 4 as 
a temperature detecting element installed at a side opposite to the heat 
generators 2a, 2b, to obtain the heating condition of a heater 22 at a 
prescribed temperature. The power supply control of one heat generator is 
performed by the phase control, and the other heat generators are kept in 
the condition of full wave ON or full wave OFF. By performing the 
above-mentioned power supply control, the harmonic distortion and the 
flicker can be prevented, and the fixing function can be improved 
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♦ NOTICES* 

JPO aod INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may 
not reflect the original precisely. 

2. **** shows the word which can not be translated 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Glaim(s)] 

[Claim 1] In the heating anchorage device which sticks a heating object to 
the whole surface side of a heat-resistant film, is made to stick heated 
material to a side on the other hand, and gives the heat energy of a heating 
object to heated material through the above-mentioned heat-resistant film 
The above-mentioned heating object has two or more heating elements 
which carried out the laminating in the thickness direction of a heating 
object and the period which performs phase control which changes initiation 
and a halt of energization according to a predetermined phase angle to at 
least one heating element is established. The heating anchorage device 
characterized by the thing of the half period of a supply voltage wave set up 
so that energization or a halt may be mostly perfomied for the whole term 
within the period which performs this phase control to other heating 
elements. 

[Claim 2] The energization to a heating element is a heating anchorage 
device according to claim I it is supposed that is carried out with the 
combination of the control which changes a halt to energization per half 
period of a supply voltage wave, and the phase control which changes a halt 
to energization according to the phase angle within the half period of a 
supply voltage wave. 

[Claim 3] The energization to a heating element is a heating anchorage 
device according to claim 1 makes one unit the predetermined wave number 
of the half period unit of a supply voltage wave, and it is supposed that is 
carried out with the combination of the wave number control which changes 
the count of energization of the half period unit of a supply voltage wave in 
this unit, and the phase control which changes a halt to energization 
according to the phase angle within the half period of a supply voltage wave. 
[Claim 4] A heating anchorage device given in any 1 term of claim 1 to which 
it is supposed that phase control is performed only to one heating element 



among two or more heating elements thru/or claim 3. 

[Claim 5] It is a heating anchorage device given in any 1 temi of claim 1 to 

which can set the phase angle of phase control as arbitration freely only to 

one heating element among two or more heating elements, and it Is supposed 

that the phase angle of the phase control of other heating elements is 

restricted within a predetermined value thru/or claim 3. 

[Claim 6] It is a heating anchorage device given in any 1 temi of claim 1 to 

which can set the phase angle of phase control as arbitration freely only to 

one heating element among two or more heating elements, and it is supposed 

that the phase angle of the phase control of other heating elements takes 

the value defined beforehand thru/or claim 3. 

[Claim 7] It is a heating anchorage device given in any 1 term of claim 1 it is 

supposed that the phase angle of phase control can be freely set as 

arbitration only to one heating element among two or more heating elements, 

and the phase angle alpha of the phase control of other heating elements is 

alpha<=10 degrees or alpha>=1]0 degrees thru/or claim 3. 

[Claim 8] The control approach of two or more heating elements is a heating 

anchorage device given in any I term of claim 1 it is supposed that is 

exchanged by turns thru/or claim 7. 

[Claim 9] Two or more heating elements are heating anchorage devices given 
in any 1 term of claim 1 to which it is supposed that it has different exoergic 
distribution thru/or claim 8. 

[Claim 10] Two or more heating elements are heating anchorage devices 
according to claim 9 to which it is supposed that it has different exoergic 
distribution in the direction of a heating length hand 
[Claim 11] Two or more heating elements are heating anchorage devices 
according to claim 9 to which it is supposed that it has different exoergic 
distribution in the heated material conveyance direction. 
[Claim 12] A heating anchorage device given in any 1 term of claim 1 which 
presupposes that only energization control of the heating element which is 
most close to heated material among two or more heating elements is canied 
out by the phase control which switches energization and a halt from the 
phase angle within the half period of a supply voltage wave thru/or claim 1 1. 
[Claim 13] It is the heating anchorage device according to claim 1 or 12 to 
which it is supposed by a heating object s having a temperature detector 
element and energization control of the heating element being carried out by 
the output of this temperature detector element that this temperature 
detector element has been arranged in the location which approached most 
the heating element by which phase control is carried out 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] 

[Field of the Invention] This invention relates to the heating anchorage 
device used for image formation equipments, such as electrophotography 
equipment and electrostatic recording equipment 
[0002] 

[Description of the Prior Art] The heat mechanical control by roller heated 
can7ing out pinching conveyance of the record material with the heating 
roller maintained by predetermined temperature and the pressurization roller 
which has an elastic layer and carries out a pressure welding to this heating 
roller as a heating anchorage device of the heated material (record material) 
for heating fixing of the former, for example, an image, etc. is used 
abundantly. Moreover, it uses by knowing various methods, such as a flash 
plate heating method and an oven-heating method, and the thing of a 
configuration. 

[0003] Recently, for however, the reasons of time amount shortening until it 
is outputted from powersaving and a power up etc. The heat-resistant film 
conveyed carrying out an opposite pressure welding to a heating object and 
this heating object which are described at JP,63-313182A JP,2-157878A 
etc., and by which fixed support was carried out (fixing film), It has the 
pressurization member which sticks record material on a heating object 
through this film, and the method which makes a record material surface 
carry out heating fixing of the non-established image by which formation 
support is carried out, and the anchorage device (film heating fixing method) 
of a configuration are proposed by the record material suH^ace by giving the 
heat of a heating object to record material through a film. 
[0004] An example of such a film heating anchorage device is shown in 
drawing 13 , and it explains below. In drawing 13 , 101 is a heat-resistant 
endless-like film, and in order to mainly use a polyimide film with a thickness 



of 20-80 micrometers for a substratum and to maintain a mold-release 
characteristic with the toner image on record material at the peripheral face 
(confrontation side with record material), what earned out the coat of PTFE 
with a thickness of 5-20 micrometers or the mold release layer of PFA has 
been used 

[0005] The heater substrate 104 of the insulation which 103 is a heater as a 
heating object and makes straight side the direction which intersects 
perpendicularly in the conveyance direction of record material thermal 
resistance, and low-fever capacity. The heating element 105 printed and 
formed in the front-face side of this heater substrate 104 along with straight 
side, The heating element forming face side of the above-mentioned heater 
substrate 104 is a thing of low heat capacity which considers the 
temperature detector elements 106, such as a thermistor which was 
contacted to the heater substrate rearface side of the opposite side, and 
was prepared, as a basic configuration as a whole. Make stay (film inside 
guide member) expose a heating element fomiing face side, it is made to 
insulate the above-mentioned heater 103. and fixed support is earned out 
Moreover, at this time, the temperature control of a heater 103 is controlling 
the energization to a heating element 105 so that the detection temperature 
of the heater 103 by the temperature detector element 106 becomes fixed. 
[0006] Moreover, to the above-mentioned stay 107, the film 101 of a 
cylindrical shape is inserted in loosely and supported. 
[0007] And 102 considers as a pressurization member, it is a *w 
pressurization roller (a pressure-welding roller, backup roller), and it consists 
of redding 102a and good rubber elastic layer 102b of the mold-release 
characteristic of silicone rubber etc., and carries out an opposite pressure 
welding to a heater 103, and a rotation drive is carried out by the drive 
system (not shown) containing a heater to the conveyance direction of 
record material at the counterclockwise rotation in drawing. Thereby, the fdm 
101 of a cylindrical shape carries out adhesion sliding on the inferior surface 
of tongue of a heater 103, and revolves around stay 107. Moreover, in order 
to reduce the sliding friction of a heater side and a ftim inside at this time, 
heat-resistant grease is made to intervene among both. 
[0008] By the above configuration, record material is guided between a film 
101 and the pressurization roller 2, and heating fixing of the toner image T on 
record material is earned out by passing the fixing nip section. 
[0009] Such a film heating fixing method has very small heat capacity, and 
since the quick heating object of a temperature up can be used for it it can 
shorten greatly time amount until a heater 103 reaches predetermined 
temperature control temperature. 
[0010] 

[Problem(s) to be Solved by the Invention] However, since the 
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above-mentioned film type heating fixing has the small heat capacity of the 
heater section, in the general ON/OFF control by the heat roller fonnula, a 
temperature ripple becomes large too much and it cannot perform 
temperature control control Therefore, an input voltage wave forms one unit 
by two or more waves, performs ON/OFF of energization in 1 half wave unit 
and is performing temperature control by the wave number control to which 
an energization rate is changed, or the phase control to which an 
energization rate is changed within 1 half wave of an input voltage wave. 
However, when such temperature control was performed and the resistance 
of a heating element was lowered in order that harmonic distortion may get 
worse sharply and, as for the case of phase control, a flicker may raise 
calorific value especially by fixing in wave number control, there was a case 
where a device connected to the same power source was affected. 
[001 1] Then, in order to raise the calorific value of a heating object, when 
the purpose of the 1st concerning this application thru/or the 8th invention 
lowers the resistance of a heating element it is to offer the heating 
anchorage device which is not made to generate a flicker and harmonic 
distortion. 

[0012] Moreover, the purpose of the 9th concerning this application thru/or 
the 1 1th invention is to offer the heating anchorage device which can control 
appropriately the temperature distribution of a heating object besides the 
above-mentioned purpose. 

[0013] Furthermore, the purpose of the 12th concerning this application and 
the 13th invention carries out temperature control of the film plane side of a 
heating object besides the above-mentioned purpose correctly, and is to 
offer the heating anchorage device which can raise fixable. . 
[0014] 

[Means for Solving the Problem] According to the 1st invention concerning 
this application, the above-mentioned purpose In the heating anchorage 
device which sticks a heating object to the whole surface side of a 
heat-resistant film, is made to stick heated material to a side on the other 
hand, and gives the heat energy of a heating object to heated material 
through the above-mentioned heat-resistant film The above-mentioned 
heating object has two or more heating elements which carried out the 
laminating in the thickness direction of a heating object and the period which 
performs phase control which changes initiation and a halt of energization 
according to a predetermined phase angle to at least one heating element is 
established Within the period which performs this phase control to other 
heating elements, it is attained by [ of the half period of a supply voltage 
wave ] being set up so that energization or a halt may be mostly performed 
for the whole term. 

[0015] Moreover, according to the 2nd invention concerning this application, 



the above-mentioned purpose is attained in the 1st above-mentioned 
invention by performing energization to a heating element with the 
combination of the control which changes a halt to energization per half 
period of a supply voltage wave, and the phase control which changes a halt 
to energization according to the phase angle within the half period of a 
supply voltage wave. 

[0016] According to the 3rd invention concerning this application, 
furthermore, the above-mentioned purpose In the 1st above-mentioned 
invention, the energization to a heating element The wave number control 
which makes one unit the predetemiined wave number of the half period unit 
of a supply voltage wave, and changes the count of energization of the half 
period unit of a supply voltage wave in this unit It is attained by being 
carried out with combination with the phase control which changes a halt to 
energization according to the phase angle within the half period of a supply 
voltage wave. 

[0017] Moreover, according to the 4th invention concerning this application, 
the above-mentioned purpose is attained by the 1st above-mentioned 
invention thai/or the 3rd invention being, rubbing, and peri^omiing phase 
control only to one heating element in ** 1 among two or more heating 
elements. 

[0018] Furthermore, according to the Sth invention concerning this 
application, the above-mentioned purpose can set the phase angle of phase 
control as arbitration freely only to one heating element in any 1 of the 1st 
above-mentioned invention thru/or the 3rd invention among two or more 
heating elements, and the phase angle of the phase control of other heating 
elements is attained by being restricted within the predetermined value. 
[0019] Moreover, according to the 6th invention concenning this application, 
the above-mentioned purpose can set the phase angle of phase control as 
arbitration freely only to one heating element in any 1 of the 1st 
above-mentioned invention thru/or the 3rd invention among two or more 
heating elements, and the phase angle of the phase control of other heating 
elements is attained by taking the value defined beforehand 
[0020] Furthenmore, according to the 7th invention concerning this 
application, the above-mentioned purpose can set the phase angle of phase 
control as arbitration freely only to one heating element in any 1 of the 1 st 
above-mentioned invention thru/or the 3rd invention among two or more 
heating elements, and the phase angle alpha of the phase control of other 
heating elements is attained by being alpha<=10 degrees or alpha)=170 
degrees. 

[0021] Moreover, according to the 8th invention concerning this application, 
the control approach of two or more heating elements is attained when the 
above-mentioned purpose interchanges by turns in any 1 of the Ist 
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above-mentioned invention thru/or the 7th invention. 
[0022] Furthermore, according to the 9th invention concerning this 
application, two or more heating elements are attained by having the exoergic 
distribution from which the above-mentioned purpose differs in any 1 of the 
1st above-mentioned invention thru/or the 8th invention. 
[0023] Moreover, according to the 1 0th invention concerning this application, 
two or more heating elements are attained by having the exoergic distribution 
from which the above-mentioned purpose differs in the direction of a heating 
length hand in the 9th above-mentioned invention. 
[0024] Furthermore, according to the 1 1th invention concerning this 
application, two or more heating elements are attained by having the exoergic 
distribution from which the above-mentioned purpose differs in the heated 
material conveyance direction in the 9th above-mentioned invention. 
[0025] Moreover, according to the 12th invention concerning this application, 
the above-mentioned purpose is attained in any 1 of the 1st 
above-mentioned invention thru/or the 1 1th invention by perfonfning only 
energization control of the heating element which is most close to heated 
material among two or more heating elements by the phase control which 
switches energization and a halt from the phase angle within the half period 
of a supply voltage wave. 

[0026] Furthermore, according to the 13th invention concerning this 
application, as for a heating object, the above-mentioned purpose has a 
temperature detector element in the 1st above-mentioned invention thru/or 
the 12th invention, energization control of the heating element is carried out 
by the output of this temperature detector element, and this temperature 
detector element is attained by having arranged in the location which 
approached most the heating element by which phase control is carried out 
[0027] That is, it sets to the 1st invention concerning this application. Since 
there is a period which performs phase control from which a heating object 
has two or more heating elements which carried out the laminating in the 
thickness direction of a heating object and changes initiation and a halt of 
energization to it according to a predetermined phase angle to at least one 
heating element Since it is set up within the period which performs this 
phase control to other heating elements so that the energization at the half 
period of a supply voltage wave almost over between the whole term or a 
halt may be performed while temperature control with few temperature 
ripples is performed It compares, when always performing phase control to 
the heating element of a simple substance. Momentary current variation It 
becomes what is can7ing out phase control of the resistance to the enlarged 
heating element rather than the heating element of this simple substance, 
and the almost same thing, and harmonic distortion and a flicker with the big 
relation to the momentary variation of a current are improved 



[0028] Moreover, in the 2nd invention concerning this application, since 
energization to the heating element of invention of the above 1st is 
performed by the combination of the control which changes a halt to 
energization per half period of a supply voltage wave, and the phase control 
which changes a halt to energization according to the phase angle within the 
half period of a supply voltage wave, it improves hamionic distortion and a 
flicker like invention of the above 1st 

[0029] Furthermore, it sets to the 3rd invention concerning this application. 
The wave number control which the energization to the heating element of 
invention of the above 1st makes one unit the predetermined wave number 
of the half period unit of a supply voltage wave, and perfonns energization or 
a halt for every half period of the supply voltage wave in this unit Since it is 
performed by combination with the phase control which changes a halt to 
energization according to the phase angle within the half period of a supply 
voltage wave, harmonic distortion and a flicker are improved like invention of 
the above 1st 

[0030] Moreover, by the 1st above-mentioned invention thru/or the 3rd 
invention being, and rubbing in the 4th invention concerning this application, 
since phase control is performed only to one heating element among two or 
more heating elements, energization control of 1 Momentary current 
variation becomes what is carrying out phase control of the resistance to the 
enlarged heating element rather than the heating element of a simple 
substance, and the same thing, and improves hanmonic distortion and a 
flicker with the big relation to the momentary variation of a current 
[0031] Furthemiore, it sets to the 5th invention concerning this application. 
Energization control of the 1st above-mentioned invention thru/or the 3rd 
invention of any 1 Since the phase angle of phase control can set it as 
arbitration freely and the phase angle of the phase control of other heating 
elements is restricted within the predetermined value only to one heating 
element among two or more heating elements Momentary current variation 
becomes what is carrying out phase control of the resistance to the enlarged 
heating element rather than the heating element of a simple substance, and 
the almost same thing, and improves harmonic distortion and a flicker with 
the big relation to the momentary variation of a current 
[0032] In the 6th invention concerning this application moreover, energization 
control of the Ist above-mentioned invention thru/or the 3rd invention of 
any 1 Since the phase angle of phase control can set it as arbitration freely 
only to one heating element among two or more heating elements and the 
phase angle of the phase control of other heating elements takes the value 
defined beforehand Momentary current variation becomes what is carrying 
out phase control of the resistance to the enlarged heating element rather 
than the heating element of a simple substance, and the almost same thing. 
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and improves harmonic distortion and a flicker with the big relation to the 
momentary variation of a cunrent 

[0033] Furthermore, it sets to the 7th invention concerning this application. 
Energization control of the 1st above-mentioned invention thru/or the 3rd 
invention of any 1 The phase angle of phase control can set it as arbitration 
freely only to one heating element among two or more heating elements. The 
phase angle alpha of the phase control of other heating elements Since it is 
alpha<=10 degrees or alpha>=1]0 degrees, momentary current variation 
becomes what is carrying out phase control of the resistance to the enlarged 
heating element rather than the heating element of a simple substance, and 
the almost same thing, and improves harmonic distortion and a flicker with 
the big relation to the momentaiv variation of a current 
[0034] Moreover, in the 8th invention concerning this application, improving 
harmonic distortion and a flicker, since the control approach of two or more 
heating elements of any 1 of the 1st above-mentioned invention thru/or the 
Ith invention interchanges by turns, the calorific value of two or more 
heating elements becomes equal, and it acquires desired uniform 
temperature distribution. 

[0035] Furthermore, in the 9th invention concerning this application, they 
realize desired temperature distribution, improving harmonic distortion and a 
flicker by controlling each heating element independently as mentioned 
above, since two or more heating elements of any 1 of the 1st 
above-mentioned invention thru/or the 8th invention have different exoergic 
distribution. 

[0036] Moreover, in the 10th invention concerning this application, improving 
harmonic distortion and a flicker by controlling each heating element 
independently as mentioned above, since two or more heating elements of 
invention of the above 9th have exoergic distribution which is different in the 
direction of a heating length hand, they realize equalization of the 
temperature distribution in a heating unit and prevent the temperature up in 
the non-passing field of heated material. 
[0037] Furthermore, in the 11th invention concerning this application, they 
prevent spilling of the developer by the steam which is easy to generate 
under a high-humidity/temperature environment by giving many heating 
values by the upstream of this conveyance direction, improving harmonic 
distortion and a flicker by controlling each heating element independently as 
mentioned above, since two or more heating elements of invention of the 
above 9th have exoergic distribution which is different in the heated material 
conveyance direction. 

[0038] Moreover, it sets to the 12th invention concerning this application. 
Since only energization control of the heating element which is most close to 
heated material among two or more heating elements of any 1 of the 1st 



above-mentioned invention thru/or the 11th invention performs phase 
control which switches energization and a halt from the phase angle within 
the half period of a supply voltage wave Improving harmonic distortion and a 
flicker, it is stabilized, the temperature by the side of the film plane of a 
heating object is controlled, and it raises fixable. 
[0039] Furthermore, in the 13th invention concerning this application, the 
heating object of the 1 st above-mentioned invention thru/or the 12th 
invention has a temperature detector element energization control of the 
heating element is carried out by the output of this temperature detector 
element since this temperature detector element has been arranged in the 
location which approached most the heating element by which phase control 
is carried out. the temperature control by the side of the film plane of a 
heating object is stabilized much more correctly, and is performed, and it 
raises fixable. 
[0040] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this 
invention is explained based on an accompanying drawing. 
[0041] (1st operation gestalt) The 1st operation gestalt of this invention is 
first explained based on drawing 1 thru/or drawini4 . Drawini2 is the 
schematic diagram of the film heating anchorage device in the operation 
gestalt of this invention. 

[0042] The anchorage device of this operation gestalt is equipped with the 
pressurization roller 24 as a pressurization member an^anged so that a 
pressure welding might be carried out to the above-mentioned heater 22 
through the heat-resistant film 23 and this film 23 of the cylindrical shape by 
which outer fitting was carried out to the longitudinal stay 21 and this stay 
21 made of the resin which is the base material which supports the heater 22 
and this heater 22 as a heating object and is the inside guide member of the 
film 23 mentioned later as shown in drawing 2 . 
[0043] In order to make heat capacity small and to raise quick-start nature, 
the films 23 in such an anchorage device are films, such as the thermal 
resistance and the mold-release characteristic which set the thickness as 60 
micrometers or less 20 micrometers or more preferably the total thickness 
of 100 micrometers or less, reinforcement and endurance, and outer fitting is 
loosely carried out with allowances to stay 21 by enlarging the inner 
circumference length of a film 23 about 3mm rather than the periphery length 
of stay 21. for example. 

[0044] Moreover, the pressurization roller 24 forms the fixing nip section on 
both sides of a film 23 between heaters 22. Are the body of revolution which 
drives a film 23, and it has the roller section 26 which consists of the good 
rubber elasticity object of the mold-release characteristic of silicone rubber 
etc. on a medial axis 25. Respectively bearing of the rotation is made fi^ee to 
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a lateral-axis receptacle member (not shown), it supports the right-and-left 
edge of this medial axis 25, and the pressure welding is carried out to the 
heater 22 through the film 23 by the pressurization means (not shown) by 
the predetermined pressure. Therefore, a film 23 revolves around stay 21 by 
rotation of this pressurization roller 24< carrying out adhesion sliding of a 
heater 22 and its inner skin. 

[0045] Moreover, the heater 22 is equipped with resistance heating element 
2a by which the laminating was carried out, and 2b, and a heater 22 serves 
as this heating element 2a and 2b by performing drive control of Triacs 8a 
and 8b by CPU9 as a control means at the febrile state at predetermined 
temperature according to the resistance of the thenmistor 4 as a 
temperature detector element prepared in the opposite side. 
[0046] Therefore, the record material P as heated material which supported 
the non-established toner image T conveyed from the imaging device section 
(not shown) on the top face By advancing into the fixing nip section of a 
heater 22 and the pressurization roller 24 formed through a film 23 A toner 
image side sticks to the external surface of a film 23, laps together with a 
film 23, passes the fixing nip section in the condition, receives the heat of a 
heater 22 through a film 23 in the passage process, and heating fixing 
processing of the toner image T is made. In addition, in drawing 2 , A shows 
the migration direction of the record material P. 
[0047] Next, the heater 22 and the heater control approach of this operation 
gestalt are explained in detail The flat-surface model Fig, of the heater 22 in 
the cross section A which shows drawing 1 (a) in the flat-surface model Fig. 
by the side of a front face, and shows drawing 1 (b) to drawing 1 (d), and 
drawing 1 (c) show the flat-surface model Fig. by the side of a tooth back, 
and drawing 1 (d) shows a sectional view. 
[0048] The heater 22 of this operation gestalt made straight side the 
direction which carries out an abbreviation rectangular cross in the migration 
direction A of the film 23 shown in drawing 2 , as shown in drawing 1 (a), it 
has the electric insulation formed in ^ length, thermal resistance, and the 
low-fever capacity ceramic substrate 1, and along with the substrate straight 
side by the side of the direction of one of this ceramic substrate 1 
(front-face side), heating element 2a as a source of generation of heat is 
formed in band-like. 

[0049] The near heater front face in which this heating element 2a was 
formed is covered with the glass layer 7 as a surface protective layer as 
shown in drawing 1 (d), and as shown in drawing 2 , it turns into a slide 
contact side with a film 23. 

[0050] And the heater 22 of this operation gestalt has carried out the 
laminating of the two heating elements in the thickness direction of a heater, 
as shown in drawing 1 (d), heating element 2b as a source of generation of 



heat is prepared in the middle of a ceramic substrate I, and this heating 
element 2b is formed in band-like along with the straight side of a ceramic 
substrate 1 like the above-mentioned heating element 2a, as shown in 
drawing 1 (b). Electric supply electrode 3c and 3b' are attached in the both 
ends of heating element 2b prepared in the middle of this ceramic substrate 
1, and these electric supply electrode 3c' and 3b' are connected to the 
electric supply electrodes 3c and 3b attached in the heater front face 
through the through hole. Moreover, the electric supply electrodes 3c and 3a 
are attached also in the both ends of heating element 2a by the side of a 
heater front face, and the electric power supply to each heating element is 
possible by connecting a power source 6 to each electric supply electrode 
through Triacs 8a and 8b. In addition, the resistance of these heating 
element 2a and 2b is respectively set as 20 ohms. 
[0051] On the other hand, as shown in drawing 1 (c), the thermistor 4 as a 
temperature detector element contacts, and is prepared, and this thermistor 
4 is connected with the electrodes 5a and 5b on the front face of a heater 
through the through hole at the tooth-back side of a ceramic substrate 1. 
[0052] Therefore, by connecting these electrodes 5a and 5b and CPU9 as a 
control means, the temperature of a heater 22 is fed back to CPU9 as 
detection information on a thermistor 4. and when this CPU9 performs drive 
control of Triacs 8a and 8b according to the resistance of a thermistor 4, the 
energization to heating element 2a and 2b from a power source 6 is 
controlled, 

[0053] A wave-like example of an electrical potential difference inputted into 
drawing 3 to two resistance heating element 2a in this operation gestalt and 
2b is shown. It expresses that an electrical potential difference is impressed 
in a shadow area with drawing 3 . 

[0054] The voltage waveform of the pattern 1-1 of drawing 3 expresses the 
voltage waveform at the time of performing energization control so that 
400W may be made to output when supply voltage is 100V, and the pattern 
1-2 expresses a voltage waveform to which 900W are made to output 
[0055] In the control in this operation gestalt as shown in drawing 3 , 
energization control of one heating element performs phase control, and it is 
made for other heating elements to serve as a full wave ON or a full wave 
OFF. For example, when it is in the condition that the heating anchorage 
device has got cold, like a pattern 1-2, Heater B canies out full wave ON, 
and it performs temperature control, changing delicately and heating the 
phase angle of the phase control of Heater A quickly. Moreover, when it is in 
the condition that the heating anchorage device is getting warm, like a 
pattern M, Heater B candies out full wave OFF, changes delicately and 
carries out temperature control of the phase angle of the phase control of 
Heater A to a certain constant temperature. 



9/20 



2007/01/09 13:53 10/20 



2007/01/09 13:53 



JPjO-010917,A [DETAILED DESCRIPTION] 



http://www4JpdLncipi.goJp/cgi-bin/ta^^^^^ JPjO'010917,A [DETAILED DESCRIPTION) 



http://ww4JpdLncipi.i;ojp/cf(|-bin/tranweb.ciii.ejjo 



[0056] Since the heating element which is the resistance of 20 ohms is used 
for juxtaposition, if the heating object which has the same calorific value as 
this operation gestalt using one heating element like before is constituted 
from this operation gestalt, a heating element with a resistance of 10 ohms is 
needed And in the lO-ohm heating element, the input voltage wave at the 
time of performing phase control comes to be shown in drawing 4 . The 
pattern 1-3 in drawing 4 is a voltage waveform at the time of 400W output, 
and a pattern 1-4 is a voltage waveform at 900 W:00. 
[0057] If this operation gestalt is compared with the conventional example, 
since, as for the electrical-potential-difference injection of the phase control 
of this operation gestalt another heating element will be performed in the 
state of all ON or all OFF, momentary current variation becomes what is 
carrying out phase control, using a 20-ohm heating element one, and the 
almost same thing, and serves as the abbreviation half of the conventional 
example, Therefore, the harmonic distortion and the flicker with the big 
relation to the momentary variation of a current improve greatly. 
[0058] While stopping harmonic distortion and a flicker by constituting an 
anchorage device and performing energization control like fixable is 
raised and it becomes possible to be established. 
[0059] In addition, the branching approach of the resistance heating element 
shown in this operation gestalt, a branching number, a voltage waveform, etc. 
need to be examples, it does not need to be limited to the above-mentioned 
thing and a resistance heating element does not need to be the resistance 
with same 2a and 2b. 

[0060] (2nd operation gestalt) Next the 2nd operation gestalt of this 
invention is explained based on drawing 5 . In addition, the same sign is given 
to a common part with the 1st operation gestalt and explanation is omitted. 
[0061] In the control in this operation gestalt as shown in drawings , 
energization control of one heating element performs phase control, and it is 
made for other heating elements to serve as ON or OFF for every half wave. 
[0062] Drawings is drawing showing an example of the voltage waveform 
inputted to two resistance heating elements in this operation gestalt and 
means that an electrical potential difference is impressed in a shadow area. 
[0063] For example, when it is in the condition that the heating anchorage 
device has got cold By making the count of ON for every half wave of Heater 
6 increase like a pattern 2-1, and changing the phase angle of the phase 
control of Heater A delicately When it is in the condition that perform 
temperature control and the heating anchorage device is getting warm, like a 
pattern 2-1 , the count of ON for every half wave of Heater B is decreased, 
and the phase angle of the phase control of Heater A is changed delicately, 
and canries out temperature control to a certain constant temperature. 
[0064] As compared with what carried out phase control of the heating 



element with a resistance [ with the same calorific value as this operation 
gestalt ] of 10 ohms like the 1st operation gestalt the 
electrical-potential-difference injection of the phase control of this operation 
gestalt Since another heating element is performed in the state of all ON or 
all OFF, momentary current variation becomes what is can7ing out phase 
control, using a 20-ohm heating element one, and the almost same thing, and 
serves as the abbreviation half of the conventional example. Therefore, the 
hanmonic distortion and the flicker with the big relation to the momentary 
variation of a cun^ent improve patly. 
[0065] While stopping harmonic distortion and a flicker by constituting an 
anchorage device and performing energization control like fixable is 
raised and it becomes possible to be established. 
[0066] In addition, the branching approach of the resistance heating element 
shown in this operation gestalt a branching number, a voltage waveform, etc. 
need to be examples, it does not need to be limited to the above-mentioned 
thing and a resistance heating element does not need to be the resistance 
with same 2a and 2b. 

[0067] (3rd operation gestalt) Next the 3rd operation gestalt of this 
invention is explained based on drawing 6 . In addition, the same sign is given 
to a common part with the 1st operation gestalt and explanation is omitted. 
[0068] The control in this operation gestalt controls the wave number of the 
half wave which other heating elements make one unit the predetermined 
wave number calculated per half wave of a supply voltage wave by 
performing phase control, and energization control of one heating element 
energizes for every unit to be shown in drawing 6 . 
[0069] Drawing 6 is drawing showing an example of the voltage waveform 
inputted to two resistance heating elements in this operation gestalt and 
means that an electrical potential difference is impressed in a shadow area. 
[0070] For example, like the pattern 3-1 of drawing 6 . Heater B makes four 
half waves one unit is in the condition which turned on three half waves in 1 
unit changes the phase angle of the phase control of Heater A, and is 
performing temperature control delicately. Similarty, where one half wave in 1 
unit of four half waves is turned on, a pattern 3-2 also changes the phase 
angle of the phase control of Heater A, and is performing temperature 
control delicately 

[0071] As compared with what earned out phase control of the heating 
element with a resistance [ with the same calorific value as this operation 
gestalt ] of 10 ohms like the 1st operation gestalt the 
electrical-potential-difference irijection of the phase control of this operation 
gestalt Since another heating element is performed in the state of all ON or 
all OFF, momentary current variation becomes what is carrying out phase 
control, using a 20-ohm heating element one, and the almost same thing, and 
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serves as the abbreviation half of the conventional example. Therefore, the 

harmonic distortion and the flicker with the big relation to the momentary 

variation of a current improve greatly. 

[0072] While stopping harmonic distortion and a flicker by constituting an 

anchorage device and performing energization control like fixable is 

raised and it becomes possible to be established. 

[0073] In addition, the branching approach of the resistance heating element 

shown in this operation gestalt a branching number, a voltage waveform, etc. 

need to be examples, it does not need to be limited to the above-mentioned 

thing and a resistance heating element does not need to be the resistance 

with same 2d and 2b. 

[0074] (4th operation gestalt) Next, the 4th operation gestalt of this 
invention is explained based on drawing? . In addition, the same sign is given 
to a common part with the Ist operation gestalt, and explanation is omitted. 
[0075] Although, as for energization control of one heating element the 
control in this operation gestalt can set up the phase angle of arbitration by 
phase control and other heating elements are also phase control, it is fixed 
and the phase angle alpha of the phase control is controlled to take the 
condition of all OFF mostly with the condition of all ON, or the value near 
180 degree with the value near 0 degree. 
[0076] Drawing 7 is drawing showing an example of the voltage waveform 
inputted to two resistance heating elements in this operation gestalt and 
means that an electrical potential difference is impressed in a shadow area. 
[0077] For example, like the pattern 4-1 of drawing 7 , when the calorific 
value of 400W is required, Heater A can take the phase angle of arbitration, 
phase control is carried out so that it may become 80% of output the phase 
angle alpha of Heater B is alpha= 175 degrees in immobilization, and an 
output serves as a minute value. Moreover, like a pattern 4-2, when the 
calorific value of 900W is required, Heater A can take the phase angle of 
arbitration, phase control is carried out so that it may become 80% of output 
the phase angle alpha of Heater B is dlpha= 5 degrees in immobilization, and 
an output serves as a value of an output about 1001 
[0078] As compared with what carried out phase control of the heating 
element with a resistance [ with the same calorific value as this operation 
gestalt ] of 10 ohms like the Ist operation gestalt the 
electricahpotential-difference iqiection of the phase control of this operation 
gestalt Since another heating element is mostly performed in the state of all 
ON or all OFF, momentary current variation becomes what is carrying out 
phase control, using a 20-ohm heating element one, and the almost same 
thing, and serves as the abbreviation half of the conventional example. 
Therefore, the harmonic distortion and the flicker with the big relation to the 
momentary variation of a current improve greatly. 



[0079] While stopping harmonic distortion and a flicker by constituting an 
anchorage device and performing energization control like fixable is 
raised and it becomes possible to be established. 
[0080] In addition, in the above-mentioned configuration, although the phase 
angle of heating elements other than one took the value of 5 degrees and 
175 degrees, alpha<=10 degrees and the very same effectiveness are 
acquired for the phase angle alpha in alpha)=175 degrees. Moreover, in the 
above-mentioned configuration, although the phase angle of heating elements 
other than one was being fixed, effectiveness with the same said of that from 
which a phase angle changes delicately is acquired. 
[0081] In addition, the branching approach of the resistance heating element 
shown in this operation gestalt a branching number, a voltage waveform, etc. 
need to be examples, it does not need to be limited to the above-mentioned 
thing and a resistance heating element does not need to be the resistance 
with same 2a and 2b. 

[0082] (5th operation gestalt) Next the 5th operation gestalt of this 
invention is explained based on drawing 8 and drawings . In addition, the 
same sign is given to a common part with the 1st operation gestalt and 
explanation is omitted. 

[0083] The flat-surface model Fig. of the heater in the cross section A which 
shows drawing 8 (a) in the flat-surface model Fig. by the side of a front face, 
and shows drawings (b) to drawing 8 (d), and drawing 8 (c) show the 
flat-surface model Fig. by the side of a tooth back, and drawing 8 (d) shows a 
sectional view. 

[0084] The heater of this operation gestalt has canied out the laminating of 
the two heating elements in the thickness direction of a heater, there are 
heating element 82a as a source of generation of heat of a substrate 1 
formed in band-like along with the substrate longitudinal direction by the side 
of a fleld (heated material side) on the other hand and 82b fonned in the 
middle of a substrate I, and heating element 82a is arranged from the center 
of the cross direction of a heater to the upstream of the conveyance 
direction of record material. Moreover, heating element 82b is arranged to 
the downstream. In addition, the resistance of heating elements 82a and 82b 
is each 20ohms. 

[0085] Drawing 9 is drawing showing an example of the voltage waveform 
inputted to two resistance heating elements in this operation gestalt and 
means that an electrical potential difference is impressed in a shadow area. 
The voltage waveform of drawing 9 expresses the voltage waveform at the 
time of performing energization control so that 600W may be made to output 
when supply voltage is 100V, and another side serves as wave number 
control to which one side turns on one half wave in 2 half waves at the time 
of 70* of phase control. 
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[0086] The control in this operation gestalt is as follows. 
[0087] First if the phase control of each heater and wave number control 
interchange for every period of input voltage like the pattern 5-1 of drawing 
9 and Heater a and heating elefnent 82b are used as Heater B for heating 
element 82a at the bottom of the usual environment, both the outputs of 
Heater A and Heater B will become BOX, and calorific value will become 
equivalent. Consequently, as temperature distribution within the nip of a 
heater, it becomes equivalent at the upstream and the downstream of the 
record material conveyance direction. 
[0088] On the other hand, it is changed into control of the pattern 5-2 of 
drawings by operating the switch of a heating anchorage device under a 
high-humidity/temperature environment. In a pattern 5-2, wave number 
control to which the heater A of the heater upstream turns on one half wave 
in 2 half waves is performed, and an output becomes SOX. Moreover, as for 
the heater B of a heater lower stream of a river, phase control is performed, 
and an output becomes 70%. Consequently, the calorific value of Heater B 
becomes larger than the calorific value of Heater A, and the temperature of 
the downstream within fixing nip becomes high compared with the upstream 
as a result. 

[0089] The phenomenon in which a toner scattered in the upper section of a 
fixing assembly has been prevented with the steam which could lessen the 
heating value given to record material in the fixing nip upstream section, and 
was generated especially in the bottom of a high-humidity/temperature 
environment by the above-mentioned configuration and which was generated 
from record material. 

[0090] In addition, the branching approach of the resistance heating element 
shown in this operation gestalt a branching number, a voltage waveform, etc. 
need to be examples, it does not need to be limited to the above-mentioned 
thing and a resistance heating element does not need to be the resistance 
with same 2a and 2b. Moreover, about control, A and B can be replaced, for 
example for the energization wave to a heater, and it can also be made the 
configuration which can heat the fixing nip upstream more. 
[0091] (6th operation gestalt) Next the 6th operation gestalt of this 
invention is explained based on drawing 10 and drawing 11 . In addition, the 
same sign is given to a common part with the 1st operation gestalt and 
explanation is omitted 

[0092] The flat-surface model Fig. of the heater in the cross section A which 
shows drawing 10 (a) in the flat-surface model Fig. by the side of a front 
face, and shows drawing 10 (b) to drawing 10 (d), and drawing 10 (c) show 
the flat-surface model Fig. by the side of a tooth back, and drawing 10 (d) 
shows a sectional view. 

[0093] The heater of this operation gestalt has carried out the laminating of 
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the two heating elements in the thickness direction of a heater Heating 
element 62a as a source of generation of heat of a substrate 1 formed along 
with the substrate longitudinal direction by the side of a field (heated 
material side) on the other hand, There is 62b formed in the middle of a 
substrate 1, compared with the center of a longitudinal direction of a heater, 
as for heating element 62a, the edge is thick, and the calorific value of a 
center section becomes large compared with an edge. Moreover, compared 
with the center of a longitudinal direction, the edge is thin, and, as for heating 
element 62b, the calorific value of a center section becomes small compared 
with an edge. Moreover, the resistance of heating elements 62a and 62b is 
each 20ohms, and when two heaters are energized 100%, the width of face of 
two heating elements is designed so that it may continue throughout 
longitudinal width efface and generation of heat may be carried out to 
homogeneity. 

[0094] Drawing 11 is drawing showing an example of the voltage waveform 
inputted to two resistance heating elements in this operation gestalt and 
means that an electrical potential difference is impressed in a shadow area. 
The voltage waveform of drawing 9 expresses the voltage waveform at the 
time of performing energization control so that 600W may be made to output 
when supply voltage is 100V, and another side serves as wave number 
control in which one side turns on a full wave at the time of 20% of phase 
control. 

[0095] **** is possible for the heating anchorage device in this operation 
gestalt to A3 size, and energization control is as follows. 
[0096] First when A3 size which is the maximum size is ****(ed), 
energization control becomes like the pattern 6-1 shown in drawing 11 . The 
voltage waveform at the time of performing energization control so that the 
voltage waveform of drawing 11 may make 600W output when supply voltage 
is 100V is expressed, if the phase control of each heater and wave number 
control interchange, are controlled and use Heater A and heating element 
62b as Heater B for heating element 62a for every period of input voltage, 
both the outputs of Heater A and Heater B will become 60%, and calorific 
value will become equivalent Consequently, the longitudinal whole width of 
face of a heater is covered, generation of heat is earned out to homogeneity, 
and the temperature of a heater center section and an edge becomes 
equivalent 

[0097] a connoisseur smaller than A3 size which is the maximum size on the 
other hand - a connoisseur with a paper width of 210mm or less - 
energization control is changed into control like the pattern 6-2 shown in 
drawing 11 when the record material of paper width is *w*(ed). In the heater 
A with the large calorific value of a center section, in a patterti 6-2, the 
output of a heater becomes 100% by wave number control of a fijil wave ON. 
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As for the heater B with the large calorific value of an edge, phase control is 
performed, and an output becomes 201 Therefore, the calorific value in a 
heater edge becomes small. 

[0098] When A3 size which is the maximum size is ***>l<(6d) by the 
above-mentioned configuration, it continues throughout longitudinal width of 
face, generation of heat is carried out to homogeneity, and it can secure 
fixable [ sufficient ]. moreover, a smalt connoisseur - when the record 
material of paper width is **w(ed), the calorific value in the edge which is a 
non-**** field can be decreased, and temperature ups, such as a 
pressurization roller in non-****** and heater stay, can be prevented. 
[0099] In addition, the branching pattern of the resistance heating element 
shown in this operation gestalt, a branching number, the example of control, 
and the mode change approach need to be examples, a resistance heating 
element does not need to be 62a and 62b does not need to be the same 
resistance. 

[0100] Moreover, about control, A and B can be replaced, for example for the 
energization wave to a heater, and it can also be made the configuration 
which can heat an edge more compared with a center section in the 
downstream. 

[0101] (?th operation gestalt) Next, the 7th operation gestalt of this 
invention is explained based on drawing 12 . In addition, the same sign is 
given to a common part with the 1st operation gestalt and explanation is 
omitted. 

[0102] The flat-surface model Fig. of the heater in the cross section A which 
shows drawing 12 (a) in the flat-surface model Fig. by the side of a front 
face, and shows drawing 12 (b) to drawing 12 (d), the flat-surface model Fig. 
of the heater in the cross section B which shows drawing 12 (c) to drawing 
12 (d), and drawing 12 (d) show a sectional view. 
[0103] The heater of this operation gestalt has carried out the laminating of 
the two heating elements in the thickness direction of a heater. Heating 
element 2a as a source of generation of heat of a substrate 1 formed in 
band-like along with the substrate longitudinal direction by the side of a field 
(heated material side) on the other hand, It consists of a thenfnistor 94 as a 
temperature detector element prepared in heating element 2b fonned 
crosswise [ substrate ] along with substrate straight side band-like in the 
middle of a substrate 1, and the location close to the above-mentioned 
heating element 2a and middle heating element 2a of heating element 2b. 
Moreover, the resistance of heating element 2a and 2b is each 20ohms. 
[0104] An example of the voltage waveform inputted to two resistance 
heating elements in this operation gestalt is the same as that of drawing 3 
explained with the 1st operation gestalt, and the pattern 1-1 of drawing 
expresses the voltage waveform at the time of performing energization 



control so that a voltage waveform may make 400W output, when supply 
voltage is 100V. The pattern 1-2 expresses the voltage waveform at the time 
of performing energization control so that it may be made to output 900W. 
[0105] in this operation gestalt as shown in drawing 3 . in Heater B, then the 
heater A of the side near the record material which is heated material, phase 
control and the heater B of the distant one serve as [ 2b / Heater A and / 
another / heating element ] ON and OFF control (when an output is more 
than 500W, it is a full wave ON, and it is a full wave OFF at the following 
times) in heating element 2a. 

[0106] By the above-mentioned configuration, by arranging and canying out 
temperature control of the thermistor 94 to heating element 2a which is 
performing phase control in near, the temperature control control of the field 
by the side of the record material of a heater can be carried out correctly, 
and it can raise fixable. 
[0107] 

[Effect of the Invention] As explained above, according to the 1 st invention 
concerning this application, a heating object Since there is a period which 
performs phase control which has two or more heating elements which 
carried out the laminating in the thickness direction of a heating object and 
changes initiation and a halt of energization to it according to a 
predetermined phase angle to at least one heating element Since it is set up 
within the period which performs this phase control to other heating 
elements so that the energization at the half period of a supply voltage wave 
almost over between the whole temi or a halt may be performed while 
temperature control with few temperature ripples is performed Harmonic 
distortion and a flicker with the big relation to the momentary variation of a 
current are improvable. 

[0108] Moreover, energization of as opposed to [ according to the 2nd 
invention concerning this application ] the heating element of invention of the 
above 1st Since it is performed by the combination of the control which 
changes a halt to energization per half period of a supply voltage wave, and 
the phase control which changes a halt to energization according to the 
phase angle within the half period of a supply voltage wave Like invention of 
the above 1st suitable temperature control can be perfonmed also to any in 
the case of being stabilized with the case where it is made to change rapidly, 
and maintaining temperature, improving harmonic distortion and a flicker. 
[0109] Furthermore, energization of as opposed to [ according to the 3rd 
invention concerning this application ] the heating element of invention of the 
above 1st The wave number control which makes one unit the predetermined 
wave number of the half period unit of a supply voltage wave, and changes 
the count of energization of the half period unit of a supply voltage wave in 
this unit, Since it is performed by combination with the phase control which 
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changes a halt to energization according to the phase angle within the half 
period of a supply voltage wave Like invention of the above 1st suitable 
temperature control stabilized to fine laying temperature can be performed 
also to any in the case of being stabilized with the case where it is made to 
change rapidly, and maintaining temperature, improving harmonic distortion 
and a flicker. 

[0110] Moreover, according to the 4th invention concerning this application, 
by the 1st above-mentioned invention thru/or the 3rd invention being, and 
nibbing, since phase control is performed only to one heating element among 
two or more heating elements, energization control of** 1 can improve 
harmonic distortion and a flicker with the big relation to the momentary 
variation of a current 

[01 1 1] According to the 5th invention concerning this application, 
furthermore, energization control of the 1st above-mentioned invention 
thru/or the 3rd invention of any 1 Since the phase angle of phase control 
can set it as arbitration freely and the phase angle of the phase control of 
other heating elements is restricted within the predetermined value only to 
one heating element among two or more heating elements, harmonic 
distortion and a flicker with the big relation to the momentary variation of a 
current are improvable. 

[01 12] Moreover, according to the 6th invention concerning this application, 
the phase angle of phase control can set energization control of the 1st 
above-mentioned invention thru/or the 3rd invention of any 1 as arbitration 
freely only to one heating element among two or more heating elements, and 
since the phase angle of the phase control of other heating elements takes 
the value defined beforehand, harmonic distortion and a flicker with the big 
relation to the momentary variation of a current are improved. 
[01 13] According to the 7th invention concerning this application, 
furthermore, energization control of the 1st above-mentioned invention 
thru/or the 3rd invention of any 1 The phase angle of phase control can set 
it as arbitration freely only to one heating element among two or more 
heating elements. The phase angle alpha of the phase control of other 
heating elements Since it is alpha<=10 degrees or alpha)=170 degrees, 
harmonic distortion and a flicker with the big relation to the momentary 
variation of a current are improvable. 

[01 14] Moreover, according to the 8th invention concerning this application, 
improving harmonic distortion and a flicker, since it is exchanged by turns, 
the calorific value of two or more heating elements becomes equal, and the 
control approach of two or more heating elements of any 1 of the 1st 
above-mentioned invention thru/or the 7th invention acquires desired 
uniform temperature distribution. 

[01 1 5] Furthermore, according to the 9th invention concerning this 



application, they can realize desired temperature distribution, improving 
harmonic distortion and a flicker by controlling each heating element 
independently as mentioned above, since two or more heating elements of 
any 1 of the 1st above-mentioned invention thru/or the 8th invention have 
different exoergic distribution. 

[01 16] Moreover, according to the 10th invention concerning this application, 
improving harmonic distortion and a flicker by controlling each heating 
element independently as mentioned above, since it has exoergic distribution 
which is different in the direction of a heating length hand, two or more 
heating elements of invention of the above 9th can control the temperature 
distribution in the longitudinal direction in a heating unit and can prevent the 
temperature up in the non-passing field of heated material 
[01 1 7] According to the 1 1th invention concerning this application, 
furthermore, two or more heating elements of invention of the above 9th 
Controlling each heating element independently as mentioned above, and 
improving harmonic distortion and a flicker, since it has exoergic distribution 
which is different in the heated material conveyance direction The 
temperature distribution of the heated material conveyance direction can be 
controlled, and spilling of the developer by the steam which is easy to 
generate under a high-humidity/temperature environment can be prevented 
by giving many heating values by the upstream of this conveyance direction. 
[01 18] According to the 12th invention concerning this application, moreover, 
the inside of two or more heating elements of any 1 of the 1st 
above-mentioned invention thru/or the 1 1th invention, Since only 
energization control of the heating element which is most close to heated 
material performs phase control which switches energization and a halt from 
the phase angle within the half period of a supply voltage wave Improving 
hanmonic distortion and a flicker, it is stabilized, the temperature by the side 
of the film plane of a heating object can be controlled, and it can raise 
fixable. 

[01 19] Furthermore, according to the 13th invention concerning this 
application, the heating object of the 1st above-mentioned invention thru/or 
the 12th invention has a temperature detector element Energization control 
of the heating element is carried out by the output of this temperature 
detector element and since this temperature detector element has been 
arranged in the location which approached most the heating element by 
which phase control is carried out it can be stabilized much more correctly, 
can perform temperature control by the side of the film plane of a heating 
object and can raise fixable. 
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mims H8 (c) {i^®tj©¥B^i§uH. H8 (d) 
[0 0 8 4] ^nffiff^fli© t - ^ Si . 2 *©igia{*^ n 
trnMrn ©as5#73inifc?&oT. ^^^j^fiSctfc^ 

iiil^ LT©|gSif*8 2 a i:. mm. 1 ©^PaliCffM^n 
fc8 2 b^)^&D. ^m^d. 2 aii. ^-^©iIistJIbI©* 
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[0 0 8 5] m9ii. :^mmBmicmf?>. 2*©ffiirL 
H 9 (DmsMBitnwMm^ i o o vo^. e o o 

^SLTI/^Ts -73*^7 0%6Dfji|gfffiJil®[it. ffi7afi2 

^^fc: 1 ^m^oNt^mmmtrs^ri^'^o lo 

[0 0 8 6] 2^llffiff^^t*3it^M®Iti«TcDj;'5lc:S: 

■So 

[0 0 8 7] 3;-r\ a^tCD^tiTfdfc'l'^Tfi;. g|9®/^ 

©f4WJWi:«Mffll*^An#t3 D . ^WMi 8 2 a t 

[0 0 8 8] -73. muMMmmfi^isi^^rii. tnm^ 20 

y5-2©MW^:^S?n^o /^^-y5-2tc:fel/^T 

[0 0 8 9] ±mmmc ^ ^ . %m- -y fii^^ittm 
[0 0 9 0] ts.^^ immBm^\^^^^fdmmw^(D 

fe©tcPIS$tl^fe®Tt±>§:<. gK5giimi:2 a, 2 

40 

[0 0 9 1] 6 ffymmm m^. ^mn<Dm e cd 

[0092] HI 0 (a) t±^Bffi6D¥Eli§U0. 0 1 
0 (b) tiHlO (d) lC7jK-r^mAlc&f^\i—^(D 
¥SliMH. HI 0 (c) (iWffifJcD^SIlMHs Hi 
0(d) a»r®H*^^o 

[0 0 9 3] ^mMBm<D\^-^li.. 2 *©5gifif*^ h 
-^®;i5i^^[R]{caiiLT$D. aSlcD-TjffiM (« 50 
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rco^mwe 2 at. mm I (D^mcmi^-^nrc 6 2b 

ti^$>lD. ^ii#:6 2a(i. tl-^©:S#73 iHlftii^lCib 

:^^A^<*.5J;'5fc:;S;-3Tt/^^o ^/c. ^^f*6 2 b 

|:b'tcfi^g|5©^iiM;?)VjN^ < J; ^ (eft •^j TV^^o * 
fc. %iil*:6 2 a. 6 2 b©fiKfittt#^©2 0 01?$ 
2*(Dt:-:5?^ 1 0 0%a«LfctM^. fi#ifiMl^« 

[0 0 9 4] HI Hi. ^mmBmi^^i'f^. 2 3^©g 

So H9 ©«J±?SB{i«S«EE*^ lOOV©^. 600 
^^LTV^T. -75":?3^2 0%©f4fflMfflJ®St. 

[0 0 9 5] ^mmBmic^^f^MmMmmmi:ii. a a 

■So 

[0 0 9 6] s-r. sA^^XTfes A 3^-rx>&aifi 

6-lcDj;^>lc^So HI 1 commmMW.WME.t)'^ 1 

oovcut. 6 0 ow^iij±j$-^§cfc9tca«$iJii^tf 

n. ^mi^6 2 a^t-^A. m#:6 2 b*t-^B 
iSfitilRl^iiftSo 

[0 0 9 7] gA'9-^Xt?feSA3'it^Xj;D/jN 

?t.^aififM2 1 OmmKT®aififS®HHgM^aifiL/c 
ig^. a«f|jiJfflf*Hl n<:^-r/^^-y6-2cDj;5* 
$iJiJti:^M$n?.o ^i^-y6-2lcisi,^xii. 

-^ifggptc*3lj-SI8ii«fi/h5 < ^So 
[0 0 9 8] ±iHg^^i: J; D . SA-9-^XTfeS A 3 +>- 

[0 0 9 9] ft*3. ^^SSm^^fc^L/cffiK^lift® 

mx^ D . 6 2a. 62b \mv.mmx 
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[0 10 0] S;/c. WfUfcMLTJi. mp.li^-^^<r) 

mnmB^ AtB ^xnmxr. TiMmicrmm^^^ 

[0101] 7 (DrnmBM) mc. ^jgH^^om 7 © 

mmmm^mi zics-^h^nmn-r^o ^fc-. mi (Dm 

So 

[0102] HI 2 (a) immpm^mmmm. mi 

2 (b) imi2 (d) lc^irmmAlc&j-:^\i—^<D 

^mmim. mi z (c) tisi z (d) fc^-r»f®B lo 
t*nt^t-^<D¥®«§uH^ HI 2 (d) immm^ 

[0 10 3] ^mmBm(D\^-^ii. z^cD^mi^^^ 
-^(Dm^yji^imsLx^^. sfiic-T^BM (« 

s^Mii LT(D%ii{*2 at. mui (D^mimmmyji^ 

±tmm»Z a il^iif*2 b(D*ra©^l^2 alCjaS 

j:t)ft^o *fc^ ^iift2a. 2 bcDgJn:{il{i;#^£D2 20 
OQTS^c 

[0 10 4] :$:mmBmicisif^. z:^<Dmtfi^mmc 

MLxti-r^nmm(D-mii. mi(DmimmT$mM 
Lrcm3tmmx$>^. mff^^i^-yi-mmsMB 

imWMl±tiU 0 0 V (Dm. 4 0 ow;&ffi^?€§<J;d 

tcm-^(Dm.mm^^Mhx\^^^. 

[0 10 5] ^^WM^mt-isX/^Xlt. HStc^Lfc^n 
<> 5giif*:2 a-^li-^A. fc^— 73 0^»if*2 b^t 30 

F F^fJil (tti;^*^5 0 0W«±cDi;^ti^?SON. «T 

[0 10 6] ±mmm^i^^. ^-^7.^9 A^mm 
m^n-^x^'^?imi^z a(i:j£<tciE«L. ^agM®^ 

[0 10 7] 

imm(D9)}^^ \;i±mmLrc^^ic. ^airocf^s^i 40 

rcmw(D^m#-^mL. ^>^< i^fe-o©^i^ftfc?fL 
T imM(Dmm i^^^^^ mm(Dmp.h tWit^m^m^^ 
mmmm'i o § (dx\ us. y y fi\^(D'^ts.\^ 

ummmit>n^ tm^. {mnm{%\m^x\m{iL 
mmm'iom^^\^\mmMmm(D'^nm(D\m± 

mr^fc: T(Da«fc L < tiff ±*tf 9 J; 9 tc^^^ n 
[0 10 8] Sfc. *miitc{^^||2©^B^tcj;tia\ 50 
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(D'^n^mtLxw^hW^ytm^m^^MUh. mmm. 
mm<D'^min<Dmm a«^ff it^^D d 

1 (DWm^ ^ mM^&^WkX^'J U >y :^-^25{#L 

[0 10 9] ?p>fc, ^iiimicm^W3(DmBi^J::n 
a. ±mmi(^Mm<DmmmcM-r^mmit. mmns. 

m=L=- y h ni^&f^mummm(D^mmmfL(Dmm 
\Bim^m>jw^^m§mmt. mumf±mm(D^mm\>^ 
(omm ic^(jmntw±^m^w^^ mmm t(Dm 

^-a-fe-^lc J; D t^n^ <DX\ ±1311 1 ®^0^© J; 5 

icMLxt>. mt-^^mmu&icMhx^mhrcmmrjiU 
mmm^n^ctti^x^^o 
[0 1 10] ^tc. ^Bimi^i^^^m4(Dmnic^rni. 
±.mm I (Dmm^sh^Lm 3 cD^0i!©v>-rm^-©M«tij 

[0 1 1 1] *ffiMte:'Ssm5®^0^fc<fcn 
T. ^(Dm 

<D^mi^(DiiLmm(Dmm ti\ pmim ^ icmm^ n 

[0 1 12] Sfc. *tiiSlfi:#^m6(D^H^li:j;na\ 

±mm I (omsm^^Lm 3 cD^BH®i^-rn*^-®a«M 
mi. m^(Dmm{*<D^-i5—D(DmMi(DmcMLx. 
i±mmm(DmmmiMjcm^^^x& <o . ^(Dim^ 
mii.(DiiLmmm<D&:mM it^isbmi^ &nrdmt^<D 
x. mM.(Dmmmti:mmt±^rj:mm^^^-Mwm^ 

[0 1 13] ^^ic. *tBffif<:f*^®7OD580Jtcj;n 

ii. ±iHii 1 (Dmn^sh' LH 3 (Dmn(D^''fnt)^—(Dm 

mmmi. MW(D^mit(Dv^—D(DmmM(D^icML 
Ts immm(DimnmiMicmm^i±x$>v s ^©ft 

^17 0° 'Bi^i©prEg6^*S{t:«t;^^:5: 
[0 1 14] Sfc. *ffiMf;:'^«ll8cD^0^lcj;n}f. 

±iBii 1 (D?^m^<^^Lm 7 ©5g0i§®i^-rn*^— oiM® 
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[0 1 1 5] JStc. *tBSfi:fS§^9©5gBftcJ;n 
[0 1 1 6] S/c. 1 0®|gHi!fcj;n 

[0 117] ^Slc. *tti!l!^:fS^^ 1 l©5gfP§lcj;n 

Loo. »n»iMi«}M7?^®raje^^**^WT-^. 20 
ji^[Rl®±jttJ-e^ < cDHa^g:^^ § c i: j; D . SiS 

[0 1 18] $/c. 2^ailltc#^^l 2cD5g0/5tcJ;n 

fj©?aa*s^LTMwr^cij:*^-e^. :s«tt^r&i± so 

[0 1 19] 5 etc. ^tbStcfi^^l 3®^Bj|fi:j;n 

a\ ±mm 1 ©^H^ftt/^L® 1 2 <DmmMm^iiU& 
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[0ffiCDffi#ftlM0/§] 

[H 1 ] ^mm<^m i ©ussm^tjiit^ 

[H 3 ] :mm(Dm i (Dmmmi^m^^ t-^^cox 

[H4] f^*M©t-^^©A;^«J±MJ^«)-B^^« 

[H 5 ] ifmmm 2 (Dmmmmic&jr^ ^^^^a^x 
[H7] :$imm^4(DmmBmi^mf^\^-^^(DX 

[0 9] ;*:^0J5^D^5©||M^Mtc*3it^t-^'\(DA 
^«J±MJ^<^)-mi^S^0-^-$.^o 

[01 0] :^mM(DmQ<DmmBmicmf^\^-^<Dm 
5!c0S.t?a«ffiffli©iHis§0-efe^o 
[011] *ig0i5©ii6 ©nffimiictjtj^ t— 

[012] :^mM(Dm7 <Dmfmmicmf^\^-^(Dm 

[013] t^*M©irpl^S«S«®«BS0-?-*^o 

[l?^©M 

2a, 2b. 6 2a. 6 2b. 8 2a. 82b (MB 

6 mu 

2 2 t-^ (liniif*:) 

2 3 7^;^A Mtt7^';l/A) 

P bHU^^ mMBM) 

T iBfi 
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